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sharks, which feed by filtering sea
water and are entirely harmless.
Between April and June 2006,
eight teams of six to eight
volunteers will work one week
each to observe and photograph
the animals in Ningaloo Marine
Park, off the coast of Western
Australia, where these and other
ocean dwellers have become a
focus of a flourishing ecotourism.
Specifically, the research is
designed to establish the rate of
return of the animals to the region
and to specific parts of the reef,
any site preferences of
individuals, their growth rates, and
their behaviour under the pressure
of the growing tourism industry
(although this is widely applauded
as an example of ‘best-practice’
ecotourism). So far, conservation
efforts have been hampered by
the lack of the most essential
information, including global
population size and typical life
history of individuals. By manning
the observation project with
volunteers throughout the shark
season over several years,
Norman and his team hope to
substantially expand the
knowledge base for this species.
“The project aims to gather new
information on the threatened
whale shark — to ultimately assist
with their worldwide conservation.
Any policy decisions will carry
greater weight and encourage
broad support among the many
stakeholders if based on strong
data... We look forward to the
support of community volunteers
in this important conservation
project”, says Norman.
While the methodology was
developed for the whale shark
project, the researchers
emphasise that it is widely
applicable to other species as
well, as long as they have spots.
Roger Mitchell, chief scientist at
Earthwatch Institute (Europe)
points out that “lions, for example,
have small dark spots where their
whiskers attach to their noses,
and this differentiating feature
might help to track them in the
near future.”
Michael Gross is a science writer based
at Oxford. He can be contacted via his
web page at
www.proseandpassion.com
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R4Climate change has been seen by
some as an opportunity for
mobile species to invade new
habitats: butterflies are a case in
point, where many species are
known to have changed their
ranges dramatically since the last
glacial maximum and even in the
present day, some species show
substantial annual mobility. Many
people may not realise that two of
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Mobile species able to exploit
new environments in the face of
climate change may lose genetic
diversity as a result of increasing
habitat fragmentation. Nigel
Williams reports.the most showy summer
butterflies in Britain, the red
admiral and the painted lady, are
not natives, but flood across from
the continent annually under
favourable conditions.
There is evidence that some
species are responding to climate
change by expanding their
current ranges northwards, but
new research reveals that this is
not a blanket opportunity. 
Habitat fragmentation as a
result of human activity appears
to present a major stumbling
block to some species’ advances.
Jane Hill and colleagues at the
University of York have beenDiverse: The gatekeeper (upper), which inhabits a broader range of habitats, appears
more genetically diverse than its relative the speckled wood (lower) from studies of
populations at the margin of their ranges. (Pictures: Photolibrary.com).
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What do you consider to be your
forte in science? Over my career
I’ve been involved in two general
areas, RNA biochemistry on one
hand, and microbial diversity and
ecology on the other. These might
seem like pretty disparate areas,
but in both we use the general
technology of molecular biology
and the gestalt of phylogeny. In
RNA biochemistry the focus is on
molecular structure and function.
My lab has long worked with the
ribozyme ribonuclease P, trying to
work out the connection between
structure and enzymatic function.
The microbial diversity project is
about finding out what kinds of
organisms occupy the natural
microbial world, of which we know
very little. That’s because until
recently microbiologists always
had to culture microbes to detect
and identify them, and we cannot
culture most of what’s out there.
Instead of isolating organisms from
different environments, we isolate
environmental DNA. We then fish
out and sequence ribosomal RNA
genes to identify and take a
census of the local microbiology.
This effort has expanded quite a
bit our knowledge of microbial
diversity.
What turned you on to biology?
I grew up in the 1950s in a small
Indiana town with generally
pragmatic expectations, so my
thoughts drifted toward chemistry
and engineering. I was interested
in biology from an early age,
however, and even drawn to
microbial biology particularly. My
parents gave me a kit-type
microscope when I was about
twelve. It was a pretty lousy
microscope, but it showed me
that the microbial world was filled
with interesting things. I
developed a pretty extensive
basement laboratory while in high
school. I was a beneficiary of the
post-Sputnik surge in funding and
public interest in academic
science. Early on I was drawn to
the then-emerging field of
molecular biology. At that time,
you went to bacteriology
departments to get to molecular
biology, so I majored in that at
Indiana University. That education
in microbiology also served me
well subsequently.
If you knew then what you know
now, would you pursue the
same career path? Yes, with even
greater enthusiasm. I feel so
fortunate to have stumbled into
RNA science at an early age and
literally grew up with the field. I
was an undergraduate student in
the mid-1960s, when the general
properties of templated protein
synthesis and the genetic code
were being worked out, and I did
graduate work with Sol
Spiegelman, at Illinois, a leading
RNA scientist of the time. So, I
have watched the RNA field
develop almost from the beginning.
It has been gratifying to see the
deepening of scientific
understanding of the roles of RNA.
And I think we are just getting
started.studying the spread of two native
British species; the speckled
wood (Pararge aegeria) and the
gatekeeper or hedge brown
(Pyronia tithonus). The
researchers have looked at the
patterns of genetic variation in
these two species, both of which
have been expanding their British
distributions over the past
60 years.
Both species have broadly
similar dispersal ability, the
researchers note, but differ in their
habitat requirements. The
speckled wood is confined to
shady woodland with sparse
grasses growing under poor light
on which to lay its eggs, which is
becoming an increasingly scarce
habitat. In contrast, the
gatekeeper inhabits a broader
range of more widely occurring
habitats including hedgerows,
where it requires medium to tall
grasses growing at the sunny base
of shrubs on which to lay its eggs.
The team have looked at the
genetic diversity of the two
species in relation to a third
species, the meadow brown
(Maniola jurtina), which is not
currently expanding its range.
Reporting in Biology Letters of
the Royal Society, published
online, the team have analysed
several genetic polymorphisms.
They found that the two
expanding species at the loci
studied were genetically less
diverse than the meadow brown.
But the researchers found a
further decline in the genetic
diversity at the range margin in
the speckled wood, compared
with similar populations of the
gatekeeper. The authors believe
this may be the result of more
severe founder effects in the
speckled wood where new
habitats may be hard to find. The
authors warn that this may have
long-term impacts. 
They believe their study has
shown that anthropogenic habitat
loss may reduce genetic diversity
during range expansion. “Given
the rapidity of predicted climate
warming for the future, any
reduction in diversity and in
species’ ability to adapt to novel
environmental changes could
affect their long-term
persistence,” they report.
